Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.040; wR factor = 0.114; data-to-parameter ratio = 12.8.
Related literature
For a review of structural features of specific dendrimers, see: Stadler (2010) . For related crystal structures, see: Pigge et al. (2010) ; Shi & Zhang (2006) ; Sasvari & Parkanyi (1980) . For related papers on the properties and synthesis of dendrimers, see: Monaco et al. (2013) ; Moore & Stupp (1990) ; Nagvekar & Gibson (1997) .
Experimental
Crystal data (Enraf-Nonius, 1989 ); cell refinement: CAD-4 Software; data reduction followed procedures in Corfield et al. (1973) and data were averaged with a local version of SORTAV (Blessing, 1989 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97.
Comment
Dendrimers are macromolecules whose composition and molecular weights are well defined. The present work is part of a systematic study examining how functional groups within a dendrimer family influence the ability to remove small organic pollutants from an aqueous environment (Monaco et al. 2013) . The title compound is a model for larger dendrimer systems.
The central phloroglucinol residue is close to planar, with out-of-plane distances for the three oxygen atoms varying up to 0.09 Å. Deviations from planarity for the three benzoate groups are larger, with the carbonyl groups twisting to make their oxygen atoms 0.3-0.4 Å from the planes of the phenyl groups (see Fig.1 ). The benzoate group (C16-C21,C8,O5) is twisted approximately perpendicular to the central plane, with torsional angle C2-C3-O2-C8 = 98.2 (3)°, forcing its carbonyl oxygen atom 2.226 (4) Å Above the central plane. The other two benzoate groups are twisted less, and in the opposite sense, with torsional angles C6-C1-O1-C7 = -125.2 (2) and C4-C5-O3-C9A = -146.3 (2)°, and carbonyl oxygen atoms on the other side of and closer to the central plane. Similar torsional angles were observed in one of the two similar molecules in Shi and Zhang (2006) , and in Sasvari and Parkanyi (1980) . 
Experimental
The synthesis described below was performed under an argon gas atmosphere with oven dried glassware. Reagents were obtained from Aldrich. The reagent 2-(dimethylamino)pyridinium p-toluenesulfonate (DPTS) was synthesized as reported previously (Moore et al., 1990) . Solvents and reagents were used without further purification except for the following: dichloromethane was distilled from CaH 2 and phloroglucinol dihydrate was azeotroped 5 times with toluene prior to use. The preparation of phloroglucinol tribenzoate was performed as follows: To a solution of 0.25 g (2.05 mmol) of benzoic acid in 10 ml of dichloromethane was added 0.08 g (0.62 mmol) of phloroglucinol, 0.47 g (2.26 mmol) of N,N′-dicyclohexylcarbodiimide, and 0.63 g (2.26 mmol) of DPTS. The reaction was stirred overnight, filtered, and washed with cold dichloromethane. After the solvent was removed in vacuo, the resulting material was purified by silica gel column chromatography (gradient system 2:1 petroleum ether:dichloromethane → 1:1 petroleum ether:dichloromethane) to obtain 0.16 g (58% yield) of the product as a white solid. : 500.3. Spectral data were similar to previously reported data (Nagvekar et al., 1997) . Single crystals appeared upon slow evaporation of a solution of phloroglucinol tribenzoate in dichloromethane.
Refinement
Refinements with anisotropic temperature factors for C and O atoms and constrained hydrogen atom parameters converged smoothly to R(F 2 >2σ)=0.0563 for 299 variables.
The difference Fourier synthesis at this point showed two peaks of 0.78 and 0.55 e Å 3 in the vicinity of the ester oxygen O3, with no other peak above 0.21 e Å
3
. We have interpreted these two peaks with a partially disordered structure in which the benzoate group O3-C9A(-O6)-(C22-C27) is rotated 149 (1)° about C5-O3 so that C9B and O6B, alternatives to C9A and O6A, fit on the two peaks. The rotated ring C22B-C27B occupies the same space as the original C22A-C27A ring. The relationship of the disordered rings is illustrated in Fig. 3 .
In final refinements modeling this disorder, the bond lengths for O3-C9B and C9B-C27B were constrained, to avoid their refinement to unreasonable values. The disordered phenyl group C22B-C27B was constrained to a rigid hexagon with bond lengths 1.378 Å, a value chosen from results of refinements where this distance was increased incrementally.
Joint anisotropic temperature factors were assigned for corresponding carbon atoms in the disordered phenyl groups.
Atom O6B was allowed to vibrate anisotropically. To reduce the number of parameters varied, the benzoate phenyl groups C10-C15 and C16-C21 were also constrained as rigid hexagons. With these constraints, refinement converged with R(F . Use of further restraints on distances in the disordered benzoate group did not improve the geometry.
Computing details
Data collection: CAD-4 Software (Enraf-Nonius, 1989 ); cell refinement: CAD-4 Software (Enraf-Nonius, 1989 ); data reduction: data reduction followed procedures in Corfield et al. (1973) ; data were averaged with a local version of SORTAV (Blessing, 1989 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008 Extinction correction: SHELXL97 (Sheldrick, 2008) 138.3 (9) C20-C19-C18 120.0 C9B-O3-C9A 91.9 (8) C20-C19-H19 120.0 C5-O3-C9A 123.5 (2) C18-C19-H19 120.0 C6-C1-C2 122.7 (2) C21-C20-C19 120.0
